Comprehensive gene expression changes associated with mouse postnatal kidney development.
To provide a portrait of the molecular alterations in renal growth that occur in mice postnatally, we performed gene expression profiling at discrete time points during the first 5 weeks of life. Kidneys were harvested from C57BL/6 mice at embryonic day 19.5, and postnatal days 1, 3, 5, 7, 10, 14, 21, 28 and 35. Total RNA was extracted and gene expression profiling was done using microarrays (Agilent Technologies, Santa Clara, California). Transcripts whose expression levels changed during the study course were identified using StepMiner software (http://chicory.stanford.edu/sahoo/public/StepMiner/). Biological functions of the modulated genes were identified using IPA® software. Postnatal kidney growth and development are associated with widespread changes in gene expression with 6,949 transcripts significantly up-regulated and 6,696 down-regulated during the first 5 weeks of life. Pathway analysis showed progressive down-regulation of pathways associated with cell growth and embryonic development (postnatal days 5 to 7). This was followed by increased expression of transcripts associated with lipid/energy metabolism and molecular transport (postnatal days 10 to 14), and down-regulation of genes related to DNA replication, cell cycle, tissue development, protein trafficking and cell morphology (postnatal days 14 to 21). To our knowledge we report the most comprehensive temporal survey of postnatal kidney development to date. This data set provides a framework for interpreting nephropathy, such as that induced by congenital obstruction.